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(54) METHOD FOR CAPTURING SPECIFIC CHEMICAL SUBSTANCE AND ADSORBENT USED FOR 
THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a capturing method 
which is effectively capturing specific chemical substances, 
such as volatile organic compounds, endocrine disrupters and 
other associated substances, which induce sick house 
syndromes and chemical substance sensitivity and to obtain an 
adsorbent. 

SOLUTION: Bamboo charcoal carbonized at 500°C for capturing 
ammonia, bamboo charcoal carbonized at 500°C to 1,000°C for 
capturing formaldehyde, bamboo charcoal carbonized at 1,000°C 
for capturing benzene or toluene and bamboo charcoal 
carbonized at 1 ,000°C for capturing 1 7p-estradiol are 
respectively used as the adsorbents. Such adsorbents are 
brought into contact with a gaseous phase or liquid phase in 
which objects for capturing are included, by which the objects 
for capturing, such as ammonia, are captured and removed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the uptake approach for carrying out uptake of the specified chemical substances which 
consist of any one sort or two sorts or more of combination of ammonia, formaldehyde, benzene, toluene, 
and the estradiols. The bamboo coal used as adsorption material by carbonizing a cane at the specific 
carbonization temperature according to the above-mentioned specified chemical substances is prepared. The 
uptake approach of the specified chemical substances characterized by carrying out uptake by contacting 
this adsorption material to the above-mentioned specified chemical substances, and making the above- 
mentioned specified chemical substances stick to the above-mentioned adsorption material. 
[Claim 2] Adsorption material which is adsorption material used in order to carry out uptake of the specified 
chemical substances which consist of any one sort or two sorts or more of combination of ammonia, 
formaldehyde, benzene, toluene, and the estradiols, and is characterized by coming to use the bamboo coal 
obtained by carbonizing a cane at the specific carbonization temperature according to the above-mentioned 
specified chemical substances. 

[Claim 3] Adsorption material which is adsorption material for carrying out uptake of the ammonia, and is 
characterized by coming to use the bamboo coal obtained by carbonizing a cane at the carbonization 
temperature of the range of 400 to 600 degrees C. 

[Claim 4] Adsorption material which is adsorption material for carrying out uptake of the formaldehyde, and 
is characterized by coming to use the bamboo coal obtained by carbonizing a cane at the carbonization 
temperature of the range of 400 to 1 1 00 degrees C. 

[Claim 5] Adsorption material which is adsorption material for carrying out uptake of toluene or the 
benzene, and is characterized by coming to use the bamboo coal obtained by carbonizing a cane at the 
carbonization temperature of the range of 700 to 1 1 00 degrees C. 

[Claim 6] Adsorption material which is adsorption material for carrying out uptake of the estradiol, and is 
characterized by coming to use the bamboo coal obtained by carbonizing a cane at the carbonization 
temperature of the range of 400 to 1 100 degrees C. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the adsorption material which uses the volatile organic 
compound called causative agent which causes sick house syndrome and chemical sensitivities, such as 
basic offensive odor chemicals, such as the specified chemical substances which exist in the liquid phase of 
coastal sea areas, such as inside of the gaseous phase of indoor, outdoor space, etc., such as indoor space or 
works, or a river, sewage, or the inside of the bay, etc., for example, ammonia, and an ammonium 
compound, and formaldehyde, and endocrine disrupting chemicals (environmental hormone), such as 
estradiol, or the related substance of those for the uptake approach for carrying out uptake, and this. 
[0002] 

[Description of the Prior Art] It is deficient in an effective means which serves as a conclusive factor as a 
means for carrying out uptake of the causative agents (formaldehyde etc.) which cause sick house syndrome, 
and removing them from indoor space conventionally, and is coped with by means, such as removing and 
exchanging dilution by ventilation etc., the building materials made to generate a causative agent. 
[0003] Moreover, also about the endocrine disruptors contained in a river etc., it is also a minor constituent 
and there is no effective means for carrying out uptake alternatively. 

[0004] About the charcoal which is made to carbonize wood and is obtained on the other hand, in addition to 
the original application as a fuel, it is made the propagation bed of the gas conditioning material in the under 
floor of a house, or a microorganism, and use for applications, such as water quality purification material of 
a river, is proposed or tried in recent years. 

[0005] This invention is made in view of such a situation, and the place made into the purpose is to offer the 
adsorption material which uses specified chemical substances, such as an volatile organic compound called 
a basic offensive odor chemical and causative agent which causes sick house syndrome and a chemical 
sensitivity, and endocrine disrupting chemicals or its related substance, for the uptake approach and this 
which can carry out uptake effectively. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention persons paid 
their attention to the approach of carrying out uptake by using adsorption material and making the chemical 
like the above adsorb first (alternative adsorption). And moreover the bamboo coal obtained by carbonizing 
a cane did not have the adsorption capacity to various chemicals, exertion of the adsorption capacity guessed 
the point how carbonization temperature was therefore mainly influenced greatly, and by performing various 
trials, the point describing above is checked and it came to complete the following this inventions. 
[0007] In claim 1 concerning the uptake approach, namely, ammonia, formaldehyde, It is aimed at the 
uptake approach for carrying out uptake of the specified chemical substances which consist of any one sort 
or two sorts or more of combination of benzene, toluene, and the estradiols. The bamboo coal used as 
adsorption material is prepared, this adsorption material is contacted to the above-mentioned specified 
chemical substances, and it was made to carry out uptake by making the above-mentioned specified 
chemical substances stick to the above-mentioned adsorption material by carbonizing a cane at the specific 
carbonization temperature according to the above-mentioned specified chemical substances. 
[0008] In this case, what is necessary is to carry out carbonization processing at the suitable carbonization 
temperature according to the specified chemical substances for [ that ] uptake, and just to obtain bamboo 
coal in preparation of adsorption material, in order to consider as the adsorption material which can 
demonstrate advanced adsorption capacity to the specified chemical substances for uptake. What is 
necessary is to carry out a temperature up and heating, or to combine by the predetermined temperature up 
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degree (programming rate), according to each process of desiccation of a cane, carbonization, and 
refinement, preferably as this carbonization processing, to perform maintenance (temperature maintenance) 
at predetermined temperature, and just to perform a cooling process by the predetermined cooling degree 
(cooling rate) after that. And what is necessary is making it just make specified chemical substances stick to 
the above-mentioned adsorption material by arranging or supplying the above-mentioned adsorption 
material in the gaseous phase included in the state of a gas, a steam, or a liquid, or the liquid phase, and 
making specified chemical substances contact, in order to make specified chemical substances adsorb, 
thereby - specified chemical substances - adsorption material — receiving - high rate - and the specified 
chemical substances which can be made to adsorb for a short time and are contained in a gaseous phase or 
the liquid phase - uptake of the whole quantity can be carried out mostly. 

[0009] In claim 2 concerning the adsorption material used by the uptake approach of above-mentioned claim 
1 , it carried out to coming to use the bamboo coal obtained by carbonizing a cane at the specific 
carbonization temperature according to the above-mentioned specified chemical substances as adsorption 
material used in order to carry out uptake of the specified chemical substances which consist of any one sort 
or two sorts or more of combination of ammonia, formaldehyde, benzene, toluene, and the estradiols. 
[0010] Such adsorption material especially is used by making the gaseous phase containing the causative 
agent contact suitable for the purpose which carries out uptake of the above-mentioned causative agent, in 
order to carry out uptake of the causative agents (for example, formaldehyde etc.) which volatilize from the 
adhesives of building materials etc. and cause the so-called sick house syndrome. Moreover, it is also 
possible to make it immersed into the liquid phase which contains the specified chemical substances for the 
uptake of the specified chemical substances (for example, estradiol etc.) contained in the liquid phase, and to 
use. Furthermore, it exists in the uptake of the specified chemical substances which exist not only in an 
above-mentioned gaseous phase or the above-mentioned liquid phase but in solid phase, for example, soil, 
and also in order to carry out uptake of the specified chemical substances which dissolve and flow into 
water, such as an underground water or storm sewage, it is used effectively. 

[001 1] Specifically by claim 3 in the case of using basic offensive odor chemicals, such as ammonia, as 
specified chemical substances, we decided to use the bamboo coal obtained by carbonizing a cane at the 
carbonization temperature of the range of 400 to 600 degrees C as adsorption material for carrying out 
uptake of the ammonia. In this case, what is necessary is just to consider as 500-degree-C order preferably 
as carbonization temperature at the range of 450 degrees C - 550 degrees C, and a real target, in order to 
consider as the adsorption material which demonstrates the adsorption capacity to ammonia more highly. It 
is high rate very much, and ammonia may be made to adsorb for a short time by the bamboo coal which 
carried out carbonization processing at the carbonization temperature around 500 degrees C substantially. 
[0012] In claim 4 in the case of using formaldehyde as specified chemical substances, we decided to use the 
bamboo coal obtained as adsorption material for carrying out uptake of the formaldehyde by carbonizing a 
cane at the carbonization temperature of the range of 400 to 1 100 degrees C. In this case, what is necessary 
is just to consider as the range of 500 degrees C - 700 degrees C as carbonization temperature also in the 
range of 500 degrees C - 1000 degrees C, in order to consider as the adsorption material which demonstrates 
the adsorption capacity to formaldehyde more highly. 

[0013] In claim 5 in the case of using toluene, benzene, or both as specified chemical substances, we 
decided to use the bamboo coal obtained by carbonizing a cane at the carbonization temperature of the range 
of 700 to 1 100 degrees C as adsorption material for carrying out uptake of toluene or the benzene. In this 
case, what is necessary is just to consider as 1000-degree-C order as carbonization temperature at the range 
of 800 degrees C - 1 100 degrees C, the range of 900 degrees C - 1 100 degrees C, and a real target, in order 
to consider as the adsorption material which demonstrates more highly the adsorption capacity to above- 
mentioned toluene or benzene. In addition, although it is good also as 1 100 degrees C or more as upper limit 
temperature, since sufficient adsorption capacity to toluene or benzene is demonstrated by the bamboo coal 
which carried out carbonization processing at the carbonization temperature around 1000 degrees C, if 
carbonization processing is carried out at the carbonization temperature of the range to 1 1 00 degrees C in 
consideration of the facilities of carbonization processing at an elevated temperature, practicality ability 
advanced enough can be obtained. Moreover, it is possible to demonstrate adsorption capacity effectively by 
the adsorption material using the bamboo coal which is carbonized at the same carbonization temperature 
(carbonization temperature requirement) as the adsorption material which uses above-mentioned toluene or 
benzene as specified chemical substances, and is obtained also about a xylene, nonenal, or Indore in addition 
to above-mentioned toluene and benzene. 

[0014] Moreover, in claim 6 in the case of using estradiol as specified chemical substances, we decided to 
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use the bamboo coal obtained as adsorption material for carrying out uptake of the estradiol by carbonizing 
a cane at the carbonization temperature of the range of 400 to 1 1 00 degrees C. in this case — for considering 
as the adsorption material which demonstrates the adsorption capacity to estradiol more highly — as 
carbonization temperature — the range of 500 degrees C - 1 100 degrees C, and the range of 700 degrees C - 
1 100 degrees C — more — desirable — the range of 900 degrees C - 1 100 degrees C — substantial » 1000- 
degree-C order — then, it is good. In addition, like [ in the case of this claim 6 ] the case of above-mentioned 
claim 5, although it is good also as 1 100 degrees C or more, since sufficient adsorption capacity to estradiol 
is demonstrated by the bamboo coal which carried out carbonization processing at the carbonization 
temperature around 1000 degrees C, if carbonization processing of the upper limit temperature is carried out 
at the carbonization temperature of the range to 1 100 degrees C in consideration of the facilities of 
carbonization processing at an elevated temperature, practicality ability advanced enough can be obtained. 
[0015] Here, the above-mentioned "estradiol" is specifically 17beta-estradiol. This 1 7beta-estradiol is called 
endocrine disruptors (environmental hormone) or its related substance, and is a kind of men-and-beasts 
origin hormone. 
[0016] 

[Effect of the Invention] as mentioned above, harmful specified chemical substances, such as volatile 
organic compounds, such as formaldehyde which is called causative agent which causes sick house 
syndrome and a chemical sensitivity according to the uptake approach of the specified chemical substances 
of claim 1 as explained, and estradiol which is endocrine disrupting chemicals or its related substance, — 
high rate — and uptake can be carried out quickly. And the bamboo coal generated by carbonizing the uptake 
at specific carbonization temperature can be prepared, and the easy activity that it is only making the 
gaseous phase or the liquid phase containing specified chemical substances contact can attain. 
[0017] Moreover, according to the adsorption material of the specified chemical substances of claim 2, by 
using this adsorption material, the uptake approach of claim 1 can be enforced certainly and uptake of the 
above-mentioned harmful specified chemical substances can be realized. 

[0018] According to the adsorption material of either claim 3 - claim 6, the adsorption material of above- 
mentioned claim 2 can be materialized more. The adsorption material which was suitable in order to carry 
out uptake of the estradiol according to claim 6 for the adsorption material which was suitable in order to 
carry out uptake of toluene or the benzene according to claim 5 for the adsorption material which was 
suitable in-order to carry out uptake of the formaldehyde according to claim 4 for the adsorption material 
which was suitable in order to carry out uptake of the ammonia according to claim 3 can be offered, 
respectively. 
[0019] 

[Embodiment of the Invention] The adsorption material mentioned as an operation gestalt of this invention 
is manufactured by the following procedure, and is prepared. 

[0020] That is, canes (for example, Phyllostachys pubescens etc.) are cut to predetermined every die length 
(for example, about lm) according to a carbonization furnace, vertical division is carried out to 
predetermined every [ still more desirable ] perimeter (for example, 6-7cm), these are made into longitude, 
and it is filled up in a carbonization furnace. In addition, before filling up a carbonization furnace, it may be 
made to carry out a preliminary desiccation process. In this case, what is necessary is just to carry out 
continuation for several days (for example, about four days) in 80 degrees C - 150 degrees C with smoking 
heat. 

[0021] A cooling process is performed, after filling up a carbonization furnace and performing a desiccation 
process, a carbonization process, and a refinement process in principle. 

[0022] A temperature up is carried out from outside-air-temperature temperature to about 250 degrees C 
(drying temperature), predetermined-time(for example, 3 hours - 3 hours, a half )-desiccation applying it, 
and it is performed. Then, a carbonization process carries out the temperature up of from the above- 
mentioned drying temperature to the intermediate temperature between target carbonization temperature, 
applying predetermined time, and performs it by holding only predetermined time after that intermediate- 
temperature attainment with that intermediate temperature (keeping). Next, a refinement process carries out 
a temperature up from the above-mentioned intermediate temperature to target carbonization temperature, 
applying predetermined time, and after it reaches the above-mentioned target carbonization temperature, it 
saves it with the target carbonization temperature. Finally heating of a carbonization furnace is suspended, 
and a cooling process is performed while it had been filled up in the furnace. This cooling process is made 
to cool naturally by leaving it until it becomes about 100 degrees C. 

[0023] The intermediate temperature in the above-mentioned carbonization process is changed with target 
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carbonization temperature. For example, if target carbonization temperature is 1000 degrees C, an 
intermediate temperature will consider as 700 degrees C, and if target carbonization temperature is 700 
degrees C, an intermediate temperature is just 500 degrees C. When target carbonization temperature is 500 
degrees C, it may be made to carry out a temperature up after desiccation process termination to 500 degrees 
C which is the target carbonization temperature, without dividing into two steps of a carbonization process 
and a refinement process. 

[0024] The above-mentioned target carbonization temperature is determined according to the candidate for 
adsorption used as adsorption material. It is because the classes (class of chemical) of object which 
demonstrates the adsorption capacity of carbonization temperature therefore highest [ how ] differ, for 
example, when target carbonization temperature is set as three kinds, 500 degrees C, 700 degrees C, and 
1 000 degrees C Adsorption capacity with the highest bamboo coal that carried out carbonization processing 
at 500 degrees C when the candidate for adsorption was ammonia is demonstrated. If it is formaldehyde 
similarly, although a 1000-degree C thing is a little inferior, 500 degrees C, Even if it is which [ 700 degrees 
C and 1000 degrees C ] bamboo coal, high adsorption capacity is demonstrated. Adsorption capacity is 
demonstrated in the order whose 1000-degree C bamboo coal is 700 degrees C and 500 degrees C below 
most highly if it is benzene or toluene, and if it is beta-estradiol, adsorption capacity will be demonstrated 
like the above-mentioned toluene etc. in the order whose 1000-degree C bamboo coal is 700 degrees C and 
500 degrees C below most highly. Moreover, when the candidate for adsorption is a xylene, nonenal, or 
Indore, adsorption capacity is demonstrated in the order whose 1000-degree C bamboo coal is 700 degrees 
C and 500 degrees C below most highly like the case where above-mentioned toluene or benzene is made 
applicable to adsorption. 

[0025] What is necessary is just to process the above-mentioned bamboo coal into the configuration and size 
which was suitable for the service space in consideration of the service space on which it decides according 
to the candidate for adsorption, in order to use the bamboo coal generated by the above as adsorption 
material. For example, it crushes, respectively about several cm the about 10-20cm shape of a solid, and in 
the shape of a wafer, or is made to process it granular or in the shape of powder. What is necessary is to 
arrange in the gaseous phase which holds in the network or container which lets [ aeration or ] flow the 
adsorption material flow, and contains the chemical for adsorption, or just to make it immersed into the 
liquid phase, when adsorption material has the shape of the shape of a solid, and a wafer. Since the surface 
area which can contact the chemical for adsorption increases so that size is small like the above-mentioned 
powdered **, it is desirable when demonstrating adsorption capacity efficiently. On the other hand, the 
container granular or for holding the adsorption material, when it is made the shape of powder, and the 
device for holding are needed. What is necessary is to mix with suitable adhesives or a suitable binder, and 
just to make it fabricate in the tablet configuration of predetermined size by holding in the bag formed with 
a fine network or a fine nonwoven fabric of an eye etc. when granular, if powdered. And what is necessary 
is to arrange in a gaseous phase like the above, or to be immersed into the liquid phase and just to graze. 
[0026] 

[Example] Based on the example of a trial hereafter carried out in order to check effectiveness, and its test 
result, it explains to a detail further. 

[0027] - As shown in sample preparation- drawing 1 of adsorption material, Phyllostachys pubescens grown 
to the Yura river drainage system (mainly Hyogo within the prefecture) was used as a raw material of a 
cane. The part of the chief editor of Phyllostachys pubescens who cut down was cut for every die length of 
1m, the vertical division of it was further carried out in the radiation direction, and it judged in width of face 
(perimeter) of about 6-7cm. It was filled up with what banded this about 25-30 [ at a time ] together in the 
carbonization furnace. Although the packing number changed with content volume of a carbonization 
furnace, about 40-50 bundles were filled up with the used carbonization furnace. In addition, in order to 
carry out predrying with smoking heat before this restoration, it put in in the smoking heat treatment 
furnace, and heat-treated over the between [ about 4 days ] grade in about 80-150 degrees C. 
[0028] next — as target carbonization temperature — 500 degrees C, 700 degrees C, and 1000 degrees C — 
three kinds were set up and carbonization processing was performed according to the individual in the batch 
type for every carbonization temperature. Hereafter, when the carbonization temperature of the target to 
explain the carbonization processing for every carbonization temperature is 500 degrees C After carrying 
out a temperature up over about 3 hours from the condition of outside air temperature to about 250 degrees 
C and performing a desiccation process After carrying out the temperature up over about 9 hours from about 
250 degrees C to 500 degrees C and reaching 500 degrees C, where 500 degrees C is maintained, it saved 
for about 1 hour, and the carbonization process was performed (see the temperature change shown in 
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drawing 2 as a continuous line). And the cooling process which is made to suspend heating and is made to 
cool naturally to 100 degrees C was performed. This cooling took about 40 hours. 

[0029] After applying for 40 minutes per hour [ about ], having carried out the temperature up from about 
250 degrees C to 500 degrees C, after carrying out the temperature up over about 3 hours and 20 minutes 
from the condition of outside air temperature to about 250 degrees C and performing a desiccation process, 
when target carbonization temperature is 700 degrees C (see the temperature change shown in drawing 2 
with an alternate long and short dash line), and reaching 500 degrees C, where 500 degrees C is maintained, 
it saved for 1 hour, and the carbonization process was performed. Next, after applying for 15 minutes, 
carrying out the temperature up from 500 degrees C to 700 degrees C and reaching 700 degrees C, where 
700 degrees C is maintained, it saved for 1 hour, and the refinement process was performed. And the 
cooling process which is made to suspend heating and is made to cool naturally to 100 degrees C was 
performed. This cooling took about 40 hours like the above. 

[0030] After applying for about 3 hours and 30 minutes, having carried out the temperature up from about 
250 degrees C to 700 degrees C, after carrying out the temperature up over about 3 hours and 30 minutes 
from the condition of outside air temperature to about 250 degrees C and performing a desiccation process, 
when target carbonization temperature is 1 000 degrees C (see the temperature change shown in drawing 2 
by the dotted line), and reaching 700 degrees C, where 700 degrees C is maintained, it saved for 1 hour, and 
the carbonization process was performed. Next, after carrying out the temperature up over about 2 hours 
from 700 degrees C to 1000 degrees C and reaching 1000 degrees C, where 1000 degrees C is maintained, it 
saved for 40 minutes, and the refinement process was performed. And the cooling process which is made to 
suspend heating and is made to cool naturally to 1 00 degrees C was performed. This cooling took about 40 
hours like the above. 

[0031] The above temperature control was performed detecting correctly the actual temperature of the cane 
which is in a carbonization processing process with the thermocouple inserted from outside to the interior in 
the vertical direction mid-position of the cane bundle in the condition that the above banded together. 
[0032] After obtaining three kinds of bamboo coal which carried out carbonization processing above at each 
carbonization temperature of 500 degrees C, 700 degrees C, and 1000 degrees C, three kinds of this bamboo 
coal was crushed in the shape of [ of the same size ] powder, respectively, and three kinds of adsorption 
samples as adsorption material were obtained. 

[0033] - Ammonia, formaldehyde, toluene, benzene, and 1 7beta-estradiol were prepared as a chemical for 
adsorption test approach-adsorption, and the adsorption test using three kinds of above-mentioned 
adsorption samples was carried out according to the individual about these five kinds of chemicals, 
respectively. Among this, ammonia, formaldehyde, toluene, and benzene used gas. It divides into ammonia, 
formaldehyde, toluene and benzene (henceforth "object gas"), and 1 7beta-estradiol hereafter, and explains. 
[0034] (in the case of the above-mentioned object gas) The adsorption test about the above-mentioned each 
set elephant gas was performed within this TEDORA bag using the TEDORA bag (GL Sciences, Inc. make) 
of5L. 

[0035] The above-mentioned TEDORA bag is divided with a seal clip so that it may divide into the part 
which paid each above-mentioned adsorption sample of the specified quantity in the TEDORA bag 
according to the individual for every above-mentioned object gas, and specifically paid each adsorption 
sample first, and other parts and may intercept. Next, a different part from the part put into the adsorption 
sample in the TEDORA bag is filled up with nitrogen, it pours in using the syringe of a gas-tight type so that 
it may become about each set elephant gas subsequently to predetermined concentration, and it puts into a 
20-degree C thermostat. And if the concentration of the poured-in object gas is stabilized, will open the 
above-mentioned seal clip wide, the inside of a TEDORA bag will be made to open for free passage, and 
object gas and a sample will be contacted. The concentration of object gas was measured by having 
considered this time as the 0-hour progress time, and the concentration of the object gas in a TEDORA bag 
was measured after that for every 1-hour, 3-hour, 5-hour, 8-hour, and 24 hours' progress time. 
[0036] As an amount of the adsorption sample paid in the above-mentioned TEDORA bag, it set 
[ formaldehyde / ammonia and ] the 0.5g of each above-mentioned adsorption sample at a time to 0.05g at a 
time for each above-mentioned adsorption sample about toluene and benzene. 

[0037] Moreover, as the above-mentioned density measurement approach, the following approach was 
adopted for every object gas. namely, — the concentration of formaldehyde ~ Formaldemeter400 (product 
made from JMS) — using — measuring — the concentration of ammonia — a Kitagawa style — it measured 
using detector AP-1 (KOMYO RIKAGAKU KOGYO make) and Kitagawa style detector ammonia 105SC 
(KOMYO RIKAGAKU KOGYO make). Moreover, each concentration of benzene and toluene was 
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measured using gas-chromatograph GC-8A (Shimadzu make) which equipped the flame photometric 
detector (FID). Using the stainless steel column with which support filled up the bulking agent of 
Chromosorb W (60 - 80mesh, AW-DMCS) with Polyethlyeneglycol 20M, the liquid phase made nitrogen 
carrier gas on 150-degree C conditions whenever [ column temperature / of 100 degrees C /, and evaporation 
room temperature ], and measured the gas chromatograph by the calibration-curve method. 
[0038] (in the case of 1 7beta-estradiol) About O.lg is put into the Erlenmeyer flask with ground-in stopper 
of 300mL(s) for every above-mentioned adsorption sample, and 200mL(s) are put into this for a 17beta- 
estradiol solution with a concentration of 1 ppm. It sampled for every 1-hour, 3-hour, 5-hour, 8-hour, and 24 
hours' progress time, having sampled this time as a 0-hour progress point in time, and sometimes agitating it 
after that. 

[0039] In addition, the 1 ppm above-mentioned 1 7beta-estradiol solution dissolved lOmg 1 7beta-estradiol in 
the methanol of 1 00mL(s), was used as the standard undiluted solution, diluted this standard undiluted 
solution with purified water, and prepared it. 

[0040] Density measurement of the 1 7beta-estradiol of the sample sampled above was performed using high 
performance chromatography. As a pump, this high performance chromatography equips PX-8010 (TOSOH 
make) as CCPM (TOSOH make) and a pump controller, and equips UV-8000 (TOSOH make), an injector 
7125 (product made from LEO out), and chromato pack C-R6A (Shimadzu make) as a UV detector. And the 
quantum was carried out by the calibration-curve method, having set the injection rate of a sink and a 
sampling sample to 50microL for what set methanol: water to 6:4 as the moving bed by 1.0 mL/min, and 
having used wavelength of a detector as 280nm. 

[0041] - The concentration value for every time amount progress time of four kinds of above-mentioned 
object gas and 1 7beta-estradiol is shown in drawing 3 for three kinds which carried out carbonization 
processing and which were acquired about the result of the adsorption test more than test-result - at each 
carbonization temperature of 500 degrees C, 700 degrees C, and 1000 degrees C of every adsorption 
samples, in addition — as what was expressed with the graph which sets as time amount (hr) at an axis of 
abscissa, and sets an axis of ordinate concentration (ppm) as each concentration value change of drawing 3 - 
- ammonia concentration — drawing 4 ~ formaldehyde concentration — drawing 5 — toluene concentration is 
shown in drawing 7 and benzene concentration is shown in drawing 6 about 1 7beta-estradiol concentration 
at drawing 8 , respectively. In drawing 4 - drawing 8 , a continuous line and the black dot mark show the 
case of the adsorption sample which carried out carbonization processing at 500 degrees C, an alternate long 
and short dash line and a void round mark show the case of the adsorption sample which carried out 
carbonization processing at 700 degrees C, and a dotted line and the void trigonum mark show the case of 
the adsorption sample which carried out carbonization processing at 1000 degrees C. 
[0042] (in the case of ammonia) If drawing 4 (combining drawing 3 ) is seen, the ammonia adsorption 
capacity from which it escaped when the adsorption sample whose carbonization temperature is 500 degrees 
C did not compare with other adsorption samples is shown. By this 500-degree C adsorption sample, about 
1 00% and the adsorption capacity (uptake capacity) of super-high rate are shown, moreover for a short time 
(1 hour) already shows 95% of adsorption capacity, and 100% (condition on measurement of not detecting) 
of adsorption capacity is demonstrated in 3 hours. On the other hand, by both the adsorption sample whose 
carbonization temperature is 700 degrees C and 1000 degrees C, the almost same adsorption capacity was 
shown and it has stopped at the adsorption capacity in 40% - 60% of range. Therefore, it is thought that high 
adsorption capacity is demonstrated in the range where carbonization temperature is low to ammonia. 
[0043] (in the case of formaldehyde) If drawing 5 (combining drawing 3 ) is seen, each adsorption sample of 
three kinds of carbonization temperature (500 degrees C, 700 degrees C, and 1000 degrees C) will show the 
both almost same formaldehyde adsorption capacity, and will both demonstrate about 80% or more of high 
adsorption capacity for a short time (1 hour). In addition, although it was small, each adsorption sample (500 
degrees C and 700 degrees C) showed higher adsorption capacity rather than the adsorption sample which is 
1000 degrees C. therefore, the adsorption capacity of formaldehyde — being related — adsorption capacity 
with each high adsorption sample — demonstrating — the height of carbonization temperature — it is thought 
that it is not much undependable to how. 

[0044] (in the case of benzene) If drawing 6 (combining drawing 3 ) is seen, the benzene adsorption 
capacity (95% or more) from which it escaped when the adsorption sample whose carbonization temperature 
is 1000 degrees C did not compare with other adsorption samples is demonstrated for a short time (1 hour), 
and it is inferior to the 1000-degree C adsorption sample in order (700 degrees C and 500 degrees C) by 
other adsorption samples. Even if carbonization temperature is the adsorption sample which is 700 degrees 
C, at the 24-hour progress time, about 70% and quite high adsorption capacity are still shown, and even if it 
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is a 500-degree C adsorption sample, at the 24-hour progress time, about 34% of adsorption capacity is 
shown. As mentioned above, the adsorption capacity of benzene is considered to demonstrate high 
adsorption capacity, so that carbonization temperature is high. 

[0045] (in the case of toluene) If drawing 7 (combining drawing 3 ) is seen, an inclination is shown like the 
case of the above-mentioned benzene as a general trend, and toluene adsorption capacity will be considered 
to demonstrate high adsorption capacity, so that carbonization temperature is high. However, extent of the 
adsorption capacity exceeds it of benzene, and demonstrates the toluene adsorption capacity of the about 
100% and the super-high rate in a short time (1 hour) by the adsorption sample whose carbonization 
temperature is 1000 degrees C. Although it is inferior to a 1 000-degree C adsorption sample by the 
adsorption sample (other 700 degrees C and 500 degrees C), by the adsorption sample whose carbonization 
temperature is 700 degrees C, it is at the 24-hour progress time, and 60% or more and comparatively high 
adsorption capacity are shown, by the 500-degree C adsorption sample, it is at the 24-hour progress time, 
and the adsorption capacity of extent is shown 25% or more by it. In addition,, the above-mentioned toluene 
or the same inclination as the case of benzene is shown also about the adsorption capacity to a xylene, 
nonenal, or Indore, and although a 1 000-degree C adsorption sample demonstrates the adsorption capacity 
of super-high rate and an adsorption sample (other 700 degrees C and 500 degrees C) is also inferior to a 
1 000-degree C adsorption sample in it, it is thought that quite high adsorption capacity is demonstrated. 
[0046] (in the case of 17beta-estradiol) If drawing 8 (combining drawing 3 ) is seen, an inclination is shown 
like the case of the above-mentioned benzene or toluene as a general trend, and the adsorption capacity of 
17beta-estradiol will be considered to demonstrate high adsorption capacity, so that carbonization 
temperature is high. And extent of the adsorption capacity was the same as that of the case of toluene 
almost, and the adsorption sample whose carbonization temperature is 1000 degrees C demonstrated the 
adsorption capacity of the 100% and the super-high rate in a short time (1 hour). By the adsorption sample 
whose carbonization temperature is 700 degrees C, by the adsorption sample (other 700 degrees C and 500 
degrees C), it is at the 3 -hour progress time, and 70% or more and quite high adsorption capacity are shown, 
although it is inferior to a 1 000-degree C adsorption sample, it is also a 500-degree C adsorption sample at 
the 3 -hour progress time, and it shows 50% or more of good adsorption capacity by it. 
[0047] - the adsorption capacity of electron-spin-resonance spectrum (ESR) measurement-bamboo coal — 
the height of carbonization temperature — in order to present reference of a dependency being in how, 
electron-spin-resonance spectrum measurement was carried out by making into a sample the bamboo coal 
(carbide) which carried out carbonization processing at various kinds of carbonization temperature (200 
degrees C, 300 degrees C, 400 degrees C, 500 degrees C, 700 degrees C, and 1000 degrees C). 
[0048] Using electron-spin-resonance equipment JES-TE200 (JEOL make), measurement paid each above- 
mentioned sample to ESR sample tubing of the diameter of 5mm, and measured the ESR spectrum at 23 
degrees C. This measurement result is shown in drawing 9 . 

[0049] the result of drawing 9 — a 200 degrees C - 700 degrees C sample — setting - ESR - the activity 
radical kind was detected and the radical kind was not detected by the 1 000-degree C sample. Moreover, 
there was most detection of a radical kind in a 500-degree C sample, and it decreased, so that temperature 
separated from 500 degrees C on height both sides. 

[Translation done.] 
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